Investigation of human electromagnetic radiation characteristic for kidney disease patients by A. Jalil, Siti Zura et al.
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 
International Journal of Engineering & Technology, 7 (4.11) (2018) 40-43 
 
International Journal of Engineering & Technology 
 
Website: www.sciencepubco.com/index.php/IJET  
 
Research paper 
 
 
 
 
Investigation of Human Electromagnetic Radiation  
Characteristic For Kidney Disease Patients 
 
Siti Zura A. Jalil
1
*, Aimi Nazerah Shamsuddin
1
, Siti Armiza Mohd Aris
1
, Nurul Aini Bani
1
, Hazilah Mad Kaidi
1
, 
Mohd Nabil Muhtazaruddin
1
, Sahnius Usman
1
, Mohd Azri Mohd Izhar
1
, Rihana Yusuf
2
, Ros Syilawani S. Abdul 
Kadir
2
 
 
1Razak Faculty of Technology and Informatics, Universiti Teknologi Malaysia, Kuala Lumpur, Malaysia 
2Faculty of Electrical Engineering, Universiti Teknologi MARA, Shah Alam, Selangor, Malaysia 
*Corresponding author E-mail: sitizura.kl@utm.my 
 
 
Abstract 
 
The human body is shown to have their own radiation that emits at certain frequencies into the space surround the body. The purpose of 
this paper is to investigate the characteristic of human electromagnetic radiation among kidney disease patients and non-kidney disease 
participants. The body radiation frequencies are measured using body radiation wave detector at twenty-two points of the human body. 
The properties of human electromagnetic radiation are evaluated using statistical analysis of dependent t-test of Wilcoxon Signed Rank 
test and independent t-test of Mann-Whitney U test. Significant results with the Sig. value below 0.05 are shown in lower body, torso, 
chakra, arm and upper body, thus indicates the characteristic differences of human electromagnetic radiation frequency between kidney 
disease patients and non-kidney disease participants. 
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1. Introduction 
1.1. Kidney Disease 
In human anatomy, kidneys are found on either side of the spine 
below the ribs and it function to clean the blood by acting as a 
filter to remove waste and excess fluid from the blood, electrolyte 
balance and also involved in regulating blood pressure in the body. 
The kidney disease would happen when the kidneys does not work 
properly, especially for those who have higher risk factors that 
having diabetes and/or hypertension. If the kidneys damage, waste 
and fluid will build-up in the body causing swelling in the ankles, 
weakness, poor sleep, vomiting and shortness of breath. Kidney 
disease, also known as renal failure is described as the gradual loss 
of kidney function. Chronic kidney disease (CKD) is commonly 
referred to a loss of kidney function for at least three months and 
poses a major health problem. Initially, kidney failure may cause 
no symptoms. Late detection of kidney failure can cause kidney 
damage and loss of kidney function. Common detection technique 
of kidney disease is measured directly via blood test on glomerular 
filtration rate and indirectly via urine and electrolyte levels. How-
ever, those techniques are invasive, tedious, and complex [1]. 
Besides, the tests is not recommended for the general population 
and is performed to the patient with higher risk factors that having 
diabetes and/or hypertension [2]. Since the patient often present 
late with complications of CKD, early identification, treatment 
and prevention of chronic kidney disease will be necessary to 
reduce the burden of the disease.  
 
 
1.2. Human Electromagnetic Radiation 
The electromagnetic radiation of the human has shown to repre-
sents a unique feature of the human body. The electromagnetic 
radiation produced by the human body is associated with electrical 
systems of the body [3, 4] and could be due to the existence of the 
nervous system in the body as it is made up of a network of nerve 
cells or neurons that communicate with each other and with other 
cells in the body. Of course, the communication process is com-
plex and done in a very fast speed through the electromagnetic 
waves and photons in the cells, between cells, between relevant 
bodies, and also from the communications via nerve fibers, hor-
mones and other molecules [5]. As a biological system, the human 
electromagnetic radiation is varying in accordance with health and 
activity of the body [6, 7]. Furthermore, previous studies have 
shown human body has a different characteristic of electromagnet-
ic radiation between gender [8, 9] and significant results also have 
been found for stroke and non-stroke participants using electro-
magnetic radiation from human [10].  
In this study, a new technique that could be used to identify kid-
ney failure by using electromagnetic radiation of the human body 
is proposed. For the purpose of measurement, frequency detector 
is used to measure human electromagnetic radiation from kidney 
disease patients and non-kidney disease participants. This tech-
nique has successfully been used for detection of electromagnetic 
radiation of living bodies in several studies [10-12].  
For analysis, t-test is employed to identify the characteristic of 
human electromagnetic radiation between kidney disease patients 
and non-kidney disease participants. The t-test is a statistical test 
that able to compare groups and commonly used in identifying 
features in several studies [13, 14]. The outcome of this study is 
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expected to compare the characteristic of human electromagnetic 
radiation frequency of kidney failure patients and non-kidney 
disease participant. Besides, the study is also expected to be used 
in the future as an alternative technique of non-invasive and pain-
less to identify kidney failure and will facilitating the diagnosis 
procedure. 
2. Methodology 
The methodology for this paper is comprised of three parts. The 
first part is data acquisition of human electromagnetic radiation 
frequency on kidney-disease patients and non-kidney disease par-
ticipants. Based on mean of frequencies data, the second part is 
preliminary analysis of descriptive statistical test to assess the data 
distributions. Then, the third part is exploring differences between 
means using statistical t-test to identify the characteristics of hu-
man electromagnetic radiation.  
2.1. Data Collection 
The human electromagnetic radiation frequency is examined on 
twenty-two points surround the human body as shown in Fig. 1. 
Fourty-one participants were involved in this study, which con-
sists of thirty-one kidney-disease patients and ten non-kidney dis-
ease participants. For kidney disease patients, the human radiation 
frequencies were taken two times on before and after the hemodi-
alysis. The frequency of human electromagnetic radiation is 
measured using a hand held frequency meter namely body radia-
tion wave detector. The detector is able to detect a wide range of 
human electromagnetic radiation frequencies in range of Mega 
Hertz. During the measurement, the length of the antenna for the 
detector was set at the 7th segment and is placed at a distance of 1 
cm to 5 cm above the body for each point. The frequency for each 
particular point on each participant is collected three times in or-
der to ensure it reliability. Besides, all frequency data of patients 
and participants are obtained at the same location in the dialysis 
center and the ambient frequencies are also monitored which it 
measured immediately before and after the experiment. The de-
tected frequency data is then transferred to a computer for storage 
and offline data analysis. The illustration example for measure-
ment technique is shown in Fig. 2. 
 
 
Fig. 1: Points of human body radiation for data collection 
 
 
Fig. 2: The measurement technique 
2.2. Preliminary Analysis 
In statistical analysis, most of the outcomes are underlying the 
assumption of normal distribution. The descriptive statistical test 
is conducted to assess the distribution of data and examine the 
data normality. Normality is symmetrical pattern of data distribu-
tion for an individual continuous variable and corresponds to the 
bell-shaped curve. In this preliminary analysis, the tests of normal-
ity are assessed using Kolmogorov-Smirov statistic with alpha 
level of .05. A non-significant result for any value exceeds 0.05 
indicates normality. 
2.3. Data Analysis 
The characteristic differences of human electromagnetic radiation 
frequency of kidney disease patients and non-kidney disease par-
ticipants are explored using the statistical analysis of t-test. The t-
test is employed to compare mean of two groups and there are two 
types of t-test that is dependent and independent t-tests. Dependent 
or paired t-test is used to examine the characteristic differences 
between kidney disease participants on before and after the hemo-
dialysis. Meanwhile, the independent t-test is applied to distin-
guish the characteristic between kidney disease patients and non-
kidney disease participants. As the parametric statistical paired 
and independent t-tests having stringent assumption on data nor-
mality and minimum number of samples, alternatively, a non-
parametric method of t-test is employed in this study that is Wil-
coxon Signed Rank test and Mann-Whitney U test. A Wilcoxon 
Signed Rank test and Mann-Whitney U test are useful techniques 
to compare means for small samples, able to tolerate if the data 
distribution is skewed and may produce result exact as parametric 
test. The assumptions for these tests are random samples and in-
dependent observations. 
Besides, due to a limited number of participants for non-kidney 
disease, a synthetic data is generated randomly by modifying the 
original dataset of non-kidney disease participants for not more 
than 10% and then applied in the analysis. The number of non-
kidney disease participants is limited due to less number of non-
kidney disease people visiting the dialysis center as all the meas-
urements are performed in the dialysis center to produce similar 
background and to ensure the data reliability as well. Synthetic 
data is used to improve the number of samples in order to compare 
the mean efficiently [15]. Synthetic data has been effectively used 
in other studies when the data is limited [16] and able to achieve 
good results [17]. 
3. Results and Discussion 
The frequency data acquired from each participant is obtained 
under controlled environment and all participants have similar 
comfort level to ensure consistency and accuracy of reading fre-
quency. The ambient frequencies are also monitored, which it 
measured immediately before and after the experiment. 
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In preliminary data analysis, the tests of normality are assessed 
using Kolmogorov-Smirov statistic. The inspection of normality 
tests is analyzed separately for each variable between disease and 
non-disease participants in order to examine their individual dis-
tribution. Table 1 (a)-(b) show the result for normality tests on 
some of the variables for kidney disease patients and non-kidney 
disease participants respectively. As an alpha level of 0.05 is used 
in the analysis, a non-normal distribution is shown in most of the 
variables, thus violate the assumption of normality.  
 
Table 1: Kolmogorov-Smirov Tests of Normality 
(a) Kidney disease patients (b) Non disease participants 
 Statistic df Sig. 
CA .180 31 .012 
CC-
B 
.192 31 .005 
CD .142 31 .114 
R1 .225 31 < .001 
R2 .293 31 < .001 
L7 .337 31 < .001 
L8 .215 31 .001 
  
 Statistic df Sig. 
CA .177 30 .018 
CC- 
B 
.175 30 .019 
CD .213 30 .001 
R1 .171 30 .026 
R2 .146 30 .104 
L7 .236 30 < .001 
L8 .143 30 .118 
 
Therefore, Wilcoxon Signed Rank test and Mann-Whitney U test 
techniques are used for further analysis to compare means. Wil-
coxon Signed Rank test is used to examine the characteristic dif-
ferences between kidney disease patients on before and after the 
hemodialysis, while Mann-Whitney U test is used to distinguish 
the characteristic between kidney disease patients and non-kidney 
disease participants. In these tests, criterion of alpha level 0.05 is 
used as a cut-off point.  
Table 2 shows a results of Wilcoxon Signed Rank test. The null 
hypothesis of this experiment is the median of differences between 
variable before and after are equals to zero. Significant results that 
reject null hypothesis with the Sig. value below 0.05 are found in 
some of the points (Table 2). Statistically significant different are 
shown in torso and chakra (CA, CC-B, CD, R3), arm (L5), lower 
body (R1, R2) and upper body (L7, R7, R8, CG).  
 
Table 2: Wilcoxon Signed Rank test 
Human Body Point Sig. 
CA < .001 
CC-B < .001 
CD .0015 
R3 < .001 
L5 .002 
R1 .004 
R2 < .001 
L7 .0034 
R7 < .001 
R8 .019 
CG .016 
 
In comparing the characteristic between kidney disease patients 
and non-kidney disease participants, a statistical of Mann-Whitney 
U test is then employed. Table 3 shows the results for kidney dis-
ease patients (before hemodialysis) and non-kidney disease partic-
ipants, while Table 4 shows the results for kidney disease patients 
(after hemodialysis) and non-kidney disease participants. In Table 
3, significant results with the Sig. value below 0.05 are shown in 
Chakra (CC-B and CF), lower body (L1) and upper body (R8), 
indicating the mean distribution in these point are different be-
tween kidney disease patients and non-kidney disease participant. 
However, in Table 4, significant results are presented in chakra 
(CA and CF), arm (L5) and torso (R3). 
 
Table 3: Mann-Whitney U test (before hemodialysis) 
Human Body Point Sig. 
CC-B < .001 
L1 .032 
R8 .004 
CF .027 
 
Table 4: Mann-Whitney U test (after hemodialysis) 
Human Body Point Sig. 
CA .023 
R3 < .001 
L5 .033 
CF .001 
 
As mention earlier, the variations of reading frequency obtained 
around the human body related to the changes in physiological 
activities of the human body. As most of the kidney disease pa-
tients suffered with leg pain, abdominal pain, low back pain, chest 
pain and headache [18], significant results also have been shown 
in this study on lower body, torso, chakra, arm and upper body. 
Leg pain such as swelling and cramp are commonly occurred in 
kidney disease patients and this is in line with the finding that 
human electromagnetic radiation in the lower body part, i.e. the 
leg, labelled as L1, R1 and R2 are observed differ between non-
disease participants and disease patients before dialysis and also 
differ between before and after dialysis for kidney patients, re-
spectively. For low back pain and chest pain, the characteristics of 
human electromagnetic radiation frequency has been distinguished 
in CC-B, R3 and CD that represent as lower back, waist and heart 
position in the physical body. Besides, previous study also shown 
relationship between chronic kidney disease and cardiovascular 
abnormalities [19]. In arm, significant difference of human elec-
tromagnetic radiation frequency has been shown in left arm, L5. 
For the hemodialysis patients, there is vascular access that is used 
to remove and return blood during hemodialysis name as arterio-
venous (AV) fistula which is located surgically at the arm of the 
patient (mostly at the left arm). For headache, the characteristic 
differences of human electromagnetic radiation frequency have 
been shown in upper body part on R8, CF and CG.  
In overall, the initial finding from this experiment shows promis-
ing results that will contribute to the body of knowledge in human 
electromagnetic radiation concept. Of course, many needs to be 
explore and still far from complete. Further study is to investigate 
for the other points that are significant and acquire more data to 
perform further analysis. 
4. Conclusion 
This study investigates the characteristic of human electromagnet-
ic radiation frequency among kidney disease patients and non-
kidney disease participants that measured using body radiation 
wave detector on twenty-two points of the human body. Statistical 
analysis of Wilcoxon Signed Rank test and Mann-Whitney U test 
is used to compare electromagnetic radiation on kidney disease 
patients and non-kidney disease participants. Significant results 
with the Sig. value below 0.05 are shown in lower body, torso, 
chakra, arm and upper body. This finding indicates the character-
istic differences of human electromagnetic radiation frequency 
between kidney disease patients and non-kidney disease partici-
pants. Further investigations with more data will be performed to 
distinguish the human electromagnetic radiation frequency. The 
finding from this study is expected to be used in the future as an 
alternative technique of non-invasive and painless to identify kid-
ney failure and will facilitate the diagnosis procedure. 
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